where drought is a potential constraint for crop production (Smartt, 1994) , and productivity ranges from 0.7 to easily and cost effectively, and can be used as a surrogate for WUE, it is significantly influenced by factors such as time of sampling and leaf age (Wright and Hammer, P eanut, an annual legume, is grown primarily for 1994; Nageswara Rao et al., 1995) . The strength of the high quality edible oil and easily digestible protein correlation between SLA and ⌬ varied from 0.71 to in its seeds. It is cultivated in over 100 countries in 0.94 for a range of peanut genotypes and environments tropical, subtropical, and warm temperate regions of the (Wright et al., 1996) , suggesting the need for further world. The crop is grown on about 24.7 million hectares studies on the factors influencing SLA in peanut world wide with an estimated total production of 34
easily and cost effectively, and can be used as a surrogate for WUE, it is significantly influenced by factors such as time of sampling and leaf age (Wright and Hammer, P eanut, an annual legume, is grown primarily for 1994; Nageswara Rao et al., 1995) . The strength of the high quality edible oil and easily digestible protein correlation between SLA and ⌬ varied from 0.71 to in its seeds. It is cultivated in over 100 countries in 0.94 for a range of peanut genotypes and environments tropical, subtropical, and warm temperate regions of the (Wright et al., 1996) , suggesting the need for further world. The crop is grown on about 24.7 million hectares studies on the factors influencing SLA in peanut world wide with an estimated total production of 34.1 (Nageswara . The SPAD chlorophyll million megagrams in shell and an average productivity meter has been proposed to determine leaf nitrogen of 1.38 Mg ha Ϫ1 (FAO, 2002) . Over two-thirds of the content nondestructively in a number of crops including global production occurs in seasonally rainfed regions maize (Zea mays L., Chapman and Barreto, 1997) , barley (Hordeum vulgare L., Araus et al., 1997) , tobacco cumulative thermal time (CTT, measured in degree days, ЊCd, reliable and rapid measure to identify genotypes with 10ЊC as base temperature) , 1000 ЊCd and low SLA or high SLN (and hence high WUE) in peanut. been developed (Upadhyaya et al., 2002) . To select this mini core collection, the 1704 core collection (Upad- P ϭ planting date, and H ϭ harvest date.
A phenotypic distance matrix was created by calculating Two SCMRs were recorded on each of the four leaflets of differences between each pair of accessions for each the tetrafoliate leaf. Only one fully expanded second or third of the 47 traits. The diversity index was calculated by leaf from the apex of the main axis of all five sampled plants averaging all the differences in the phenotypic values for was used to record SCMR (Nageswara . In each trait divided by the respective range. The distance recording the SCMR, care was taken to ensure that the SPAD matrix was subjected to the hierarchical cluster algorithm meter sensor fully covered the leaf lamina and that the interference from veins and midribs was avoided. After recording of Ward (1963) 
MATERIALS AND METHODS
weight (g). The entire plot was harvested and pods were removed, air-dried, and weighed. Weight of dry haulms after The peanut mini core collection consisting of 184 entries 1 wk of air-drying was recorded. The yield of five plants was (Upadhyaya et al., 2002) was selected from 1704 entries of added to determine total plot yield. Pod weight was multiplied the core collection of peanut representing 14 310 accessions with a correction factor of 1.65 (Duncan et al., 1978) to adjust available in the ICRISAT genebank (Upadhyaya et al., 2003) .
for the differences in the energy requirement for producing The experimental materials for this study consisted of 184 pod dry matter compared with vegetative parts for calculating mini core entries: 37 fastigiata, 58 vulgaris, 85 hypogaea, two HI. The HI was determined as a ratio of adjusted pod weight peruviana, and one each of aequitoriana, and hirsuta and four to biomass, where adjusted pod weight ϭ pod weight ϫ 1.65 control cultivars, M 13 (hypogaea), Gangapuri (fastigiata), and biomass ϭ adjusted pod weight ϩ vegetative weight. A ICGS 44 (vulgaris), and ICGS 76 (hypogaea). M 13 (Reddy, 200-g mature pod sample was used to estimate shelling per-1988) and Gangapuri (Isleib et al., 1994) are Indian cultivars.
centage. The seeds and shells were separated and shelling ICGS 44 (ICGV 87128, PI 537112) (Nigam et al., 1990) and percentage was calculated as follows: ICGS 76 (ICGV 87141, PI546372) (Nigam et al., 1991) Pod length and width was recorded on 10 mature pods and Pradesh, India, in the alfisol-Patancheru Soil Series (Udic seed length and width on 10 mature seeds, while 100 mature Rhodustolf) fields. Each plot consisted of a single 4-m row seeds were used to record weight. Oil content was measured on ridge in a ridge-furrow system. The distance between rows with a commercial nuclear magnetic resonance spectrometer was 60 cm and between plants 10 cm. Care was taken to ensure following the procedure described by Jambunathan et al. (1985) . uniform depth of planting. Seeds of hypogaea and hirsuta entries All the readings for oil and protein contents were taken on were treated with ethrel (2-chloroethylphosphonic acid) beoven-dried (110ЊC, 16 h) samples, and values were expressed fore sowing to overcome the possible effects of postharvest on a uniform 50 g kg Ϫ1 seed moisture. (Table 3) . These calculated to know the relationship in the mini core collection between these two traits at 60 and 80 DAS and other entries which had the mean SCMR values in the maximum -1 SD class or mean SLA values in the in both seasons. All the correlations were highly significant. The SCMR values at different stages and seasons minimum ϩ1 SD class were identified for selection. Considering both SCMR and SLA at 60 and 80 DAS were more positively correlated with each other than the SLA values when correlated together (Table 5 ). The in both seasons, the number of times an entry occurred in the desirable class (maximum SCMR -1 SD or minicorrelation coefficient between the SCMR at 60 DAS in the 2001 rainy and 2001-2002 postrainy seasons was mum SLA ϩ 1 SD) was determined and used in the final selection of mini core entries. ICG 6766 was the 0.961 compared to 0.872 between the SLA values at 60 DAS both being highly significant (Table 5) . SCMR only entry which occurred eight times in the desired classes. ICG 7243 occurred six and ICG 2511, ICG 2773, and SLA were negatively correlated at all stages and within both seasons. Further, SCMR values were more ICG 5827, ICG 8285, ICG 11219 (PI 355273), ICG 11855, and ICG 14523 occurred 4 out of eight times in strongly related with economic traits like pod yield and 100-seed weight at both 60 and 80 DAS than SLA. The the desired classes. We selected 18 entries, using criteria of significantly higher SCMR or lower SLA than ICGS correlations between pod yield and SCMR values were 0.320 (r ϭ 0.002 between SLA and pod yield) in the 2001 76 or occurrence in the desired classes.
In Table 3, (Table 5 ). The postrainy seasons is given. Of the 18 entries, five belong to subsp. fastigiata var. vulgaris and 13 to subsp. hypocorrelations between 100-seed weight and SCMR were 0.429 (r ϭ Ϫ0.184 between SLA and 100-seed weight) gaea var. hypogaea. They originated from India (4), Chile ing drought resistance, may result in greater correin peanut leaves. Eighteen diverse accessions, which lated gains for other economic traits than the selection were superior or similar to the best control cultivar for SLA.
for SCMR and SLA have been selected. Our results and identification of the diverse accesthe first 15 PC scores (total variation accounted 97.47%) sions with high SCMR and low SLA may be useful in and resulted in four clusters (Fig. 1) . The five vulgaris breeding for resistance to drought. Since these accesentries, ICG 118, ICG 14985, ICG 2106, ICG 5236, and sions have reasonably good agronomic value, they can ICG 6654 and three control cultivars, Gangapuri (fastigibe used in breeding programs without adversely affectata), ICGS 44 (vulgaris), and ICGS 76 (hypogaea) grouped ing the speed of improvement program resulting from together in Cluster 1. The 11 hypogaea entries and conepistatic effects. While selecting exotic germplasm lines trol cultivar M 13 (hypogaea) grouped in Cluster 2 with for inclusion in the breeding programs, it is important ICG 6766 and ICG 14523 forming two separate clusters, to consider the genetic background and agronomic perindicating that they were diverse from the control culformance of the lines as this will be useful in predicting tivars.
its behavior in hybrid combinations with adapted genotypes. The less divergent the germplasm line and adapted
DISCUSSION
lines are, the more likely it will be that the additive gene effects will play a primary role in inheritance of The results of this evaluation of the peanut mini core quantitative traits (Isleib and Wynne, 1983) . As the dicollection revealed a large variation for SCMR and versity between parents increases, dominance effects SLA. Mean SCMR and SLA values were higher in the and epistatic variations have significant roles in the inpostrainy season than in the rainy season (Table 2) . This heritance of quantitative traits (Halward and Wynne, may be due to higher radiation and lower temperature 1991). In a self-pollinated crop such as peanut, this in the postrainy season. Bell et al. (1992) have clearly would have implications in choosing an appropriate sedemonstrated the influence of radiation and temperature on the production and utilization of photosynthates lection strategy. 
